Promoter and exon-intron structure of the protein kinase C gene from the marine sponge Geodia cydonium: evolutionary considerations and promoter activity.
We report the gene structure of a key signaling molecule from a marine sponge, Geodia cydonium. The selected gene, which codes for a classical protein kinase C (cPKC), comprises 13 exons and 12 introns; the introns are, in contrast to those found in cPKC from higher Metazoa, small in size ranging from 93 nt to 359 nt. The complete gene has a length of 4229 nt and contains exons which encode the characteristic putative regulatory and catalytic domains of metazoan cPKCs. While in the regulatory domain only one intron is in phase 0, in the catalytic domain most introns are phase 0 introns, suggesting that the latter only rarely undergo module duplication. The 5'-flanking sequence of the sponge cPKC gene contains a TATA-box like motif which is located 35-26 nt upstream from the start of the longest sequenced cDNA. This 5'-flanking sequence was analyzed for promoter activity. The longest fragment (538 nt) was able to drive the expression of luciferase in transient transfections of NIH 3T3 fibroblasts; the strong activity of the sponge promoter was found to be half the one displayed by the SV40 reference promoter. Deletion analysis demonstrates that the AP4 site and the GC box which is most adjacent to the TATA box are the crucial elements for maximal promoter activity. The activity of the promoter is not changed in 3T3 cells which are kept serum starved or in the presence of a phorbol ester. In conclusion, these data present the phylogenetically oldest cPKC gene which contains in the 5'-flanking region a promoter functional in the heterologous mammalian cell system.